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Design method and homogeneity control of bridge fair-faced concrete

Zhou Xiaojun' , Mou Tingmin*, Ding Qingjun® , Nie Chuanzhen®
(1. School of Architecture and Civil Engineering, Xihua University, Chengdu 610039, P. R. China;
2. Sichuan Provincial Transport Department Highway Planning Survey Design and Research Institute, Chengdu 610041, P. R. China;
3. State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, P. R. China)

Abstract: According to the structural characteristics of bridge engineering, the mix optimization design
method of bridge fair-faced concrete was presented, and C30 ~ C50 concrete with high cohesion and
package, outstanding fluidity and excellent mechanical properties were prepared. Through the test of air
content of fresh concrete, micro hardness and micro structure in different parts of hardened concrete
specimens, effects of viscosity-modifying admixtures on homogeneity of concrete were discussed. The
results showed that the composition of bridge fair-faced concrete were relatively homogeneous, and the
microstructure were relatively dense. When C30 concrete mixed with 5 X 10 ° cellulose ether or 6% silica
fume (mass fraction of cementitious material), air content of fresh concrete were less than 2%, and slurry
viscosity values were between 1 900 and 2 000 MPa « s. Also. the micro hardness values in different parts
of hardened concrete specimens were closed. The results were applied in practical bridge engineering,
which generally meets the apparent quality requirements of bridge fair faced concrete.
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PO. 42.5 ke, EZAF I L 1 . K
SRUT D, Al AL E 2.5, H A 1800, TR %
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TR 0 AV E ARG & 1.7%. V630 BliEKIR
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Rk, o> ¥ 20 1. 0B AR T 90 B 41
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Table 1 Chemical composition of the cement(mass {raction, %)
SiO, Al; O3 CaO Fe, O3 MgO Na, O f-CaO SO; Loss
20. 75 5.91 63.21 4. 20 2.43 0.06 1.2 1. 15 1.07
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Table 2 Concrete mix proportion and the physical mechanical properties

. Ml b/ (kg m™?) PHE B /mm P EE/mm YU/ MPa
" aT w BBR KR K A1) 0h Lh 0h Lh 7d 28 d
C30 1038 785 100 280 152 4.18 200 185 510 425 35.5 41.2
C40 1101 734 80 340 143 5. 46 215 200 545 460 39.7 55. 6
C50 1135 695 80 400 144 7.68 230 215 580 505 51.2 67.2
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Fig.1 Specimen of micro hardness test
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Fig. 2 Micro hardness measurement
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Fig. 3 Influence of cellulose ether on micro

hardness of the specimens
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Table 3 Influence of cellulose ether on concrete homogeneity

WM HY

2 Yt K ik TR/ K BEAE/ YHiE g/ R/
B/ (107 % (MPa » s) mm mm IS T T

0 1.4 1320 190 550 95. 48 171. 81 76. 33
2 1.6 1520 200 550 96. 44 149. 66 53.22
3 1.7 1 840 200 525 125. 29 158. 02 32.73
4 1.8 1920 195 580 161. 39 183. 6 22.20
5 1.8 1 960 195 550 189. 68 201. 82 12. 14
6 2.5 3 000 445 185
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Fig. 4 Influence of silica fume on micro hardness
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Table 4 Influence of silica fume on concrete homogeneity

WA RT3 HY

S T T VU AL TR i A
ars % T E—

0 1.4 1320 550 190 95. 36 172. 07 76.71

2 2.2 1120 600 200 106. 26 171.01 64. 84

4 2.1 1520 510 200 154. 59 185. 86 31. 27

6 1.5 1920 510 170 176. 20 181. 85 5. 65

8 1.8 300 150 208.08 208. 6 0.52

S S
(b) g (c) TH
B 5 BFsRBK 4 SEM E (X5 000)

Fig. 5 SEM test results of specimens mixed

with cellulose ether(5 000 times)
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Fig. 6 SEM test results of specimens mixed

with silica fume(5 000 times)
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Fig.7 Concrete mixture without viscosity-modifying admixture
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Fig. 8 Pier column pouring by concrete without

viscosity-modifying admixture
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Fig. 9 Concrete mixture mixed with

viscosity-modifying admixture
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Fig. 10 Pier column pouring by concrete mixed

with viscosity-modifying admixture
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